Chronic microinflammation is a hallmark of many agingrelated neurodegenerative diseases as well as metabolic syndrome-driven diseases. Recent research indicates that chronic caloric excess can lead to hypothalamic microinflammation, which in turn participates in the development and progression of metabolic syndrome disorders such as obesity, glucose intolerance, and hypertension. Additionally, it was recently shown that increasing age after young adulthood can cause hypothalamic microinflammation independently of nutritional status, mediating a central mechanism of systemic aging. Taken together, these findings suggest that the hypothalamus has a fundamental role, via hypothalamic microinflammation, in translating overnutrition and aging into complex outcomes. Here we summarize recent work and suggest a conceptual model in which hypothalamic microinflammation is a common mediator of metabolic syndrome and aging.
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Co-basis of metabolic syndrome and aging: hypothalamic microinflammation Metabolic syndrome, defined as a family of interrelated pathophysiological consequences of metabolic dysfunctions -particularly including obesity, hyperglycemia, insulin resistance, hyperlipidemia, and hypertension -represents a pathogenic substrate for the development of debilitating chronic diseases such as type 2 diabetes (T2D) and cardiovascular disease (CVD). Also, importantly, metabolic syndrome is frequently associated with aging [1,2] and, moreover, can participate in the development of other aging-related diseases; for example, Alzheimer's disease (AD), Parkinson's disease (PD), and some types of cancer [3] [4] [5] [6] . Conversely, caloric restriction (CR), a nutritional manipulation that improves metabolic homeostasis, is known to counteract aging and aging-related disorders [7, 8] . Following from this close relationship between metabolic syndrome and aging, a major question is: could nutritional change and aging increase engage a common mechanism in the progression to their interconnected disease outcomes and, if so, which organs in the body play a leading role in this process?
The hypothalamus is a key neuroendocrine system known to regulate energy homeostasis via the orchestrated actions of neural pathways and neuroendocrine hormones that regulate energy balance and nutrient homeostasis [9] [10] [11] [12] [13] [14] [15] [16] . Nutritional status exerts important effects on various types of hypothalamic signaling, such as insulin and leptin pathways, and hypothalamic dysfunction is a critical cause of metabolic syndrome and its related diseases [17] [18] [19] [20] [21] [22] [23] [24] . For example, recent research has shown that chronic overnutrition induces inflammation-like changes in the hypothalamus [25-35] mediated by low-degree activation of proinflammatory nuclear factor kappa B (NF-kB) and the upstream IkB kinase b (IKKb) [25] [26] [27] [31] [32] [33] [36] [37] [38] [39] [40] . These atypical neural inflammatory changes comprise hundreds of inflammatory genes, including classical inflammatory molecules such as tumor necrosis factor alpha (TNF-a) and interleukins (ILs) , that are dynamically induced during disease development, many aspects of which remain to be characterized. In general, these molecular inflammatory changes in the hypothalamus are often a result of hypothalamic low-level NF-kB activation and hence are termed 'hypothalamic microinflammation'. This overnutrition-triggered, NF-kB-dependent hypothalamic microinflammation can interrupt the central regulation of energy balance, glucose homeostasis, and blood pressure and mediate the core features of metabolic syndrome
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Glossary
Free radical theory of aging: also referred to as the 'oxidative stress' theory of aging; argues that accumulation of free radical damage causes the aging of an organism. Free radicals are molecules or atoms with unpaired electrons and are generated by intracellular redox reactions or from exogenous sources such as ionizing radiation. Highly reactive free radicals can oxidize other molecules and cause damage to biological structures, such as DNA crosslinking, which in turn leads to many biological changes during aging. Inflammaging: aging-associated changes in inflammatory networks characterized by a chronic low-grade proinflammatory cellular status or microenvironment. The initial causes may include various intracellular stresses such as ER stress, RNA stress, and mitochondrial dysfunction. The term also refers to promotion of the aging process by these inflammatory changes. Overnutrition: chronic uptake (weeks to months in rodents and a longer duration in humans) of excessive amounts of calories; for example, through overeating calorie-rich food such as a high-fat diet. Prediabetes: a prodiabetic metabolic condition that often features glucose intolerance, insulin resistance, hyperlipidemia, and obesity and represents an early therapeutic window for prevention of the development of T2D. 
